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Background / Context: 

Description of prior research and its intellectual context. 


A critical question faced by developing countries is how to effectively build human 
capital to promote and sustain economic growth. As the economies of developing countries shift 
from lower value-added to higher value-added industries and experience technological change, 
their need for human capital also increases (Heckman and Yi, 2012; Autor, Levy, and Mumane, 

2003) . Indeed, higher value-added jobs must be staffed with employees who are equipped with 
greater skills (Bresnahan et al., 2002; Bresnahan, 1999; Katz and Krueger, 1998). Without a 
labor force with sufficient skills, developing economies could ultimately stagnate (Hanushek and 
Woessman, 2012; Hanushek and Woessman, 2008; Mincer, 1984). 

A number of developing countries currently identify vocational education and training 
(VET) as a key approach to building human capital. For example, the promotion of VET at the 
high school level (“ vocational high school”, which we use interchangeably with VET 
throughout the paper) has become a policy priority among emerging economies such as Brazil, 
Indonesia, Mexico and China (Newhouse and Suryadarma, 2011; National Congress of Brazil, 
2011; Ministry of National Education of Indonesia, 2006; China State Council, 2010). The 
rationale underlying these policies is that increases in the proportion of vocational — as opposed 
to academic — high school enrollments can more effectively build human capital. 

For VET to successfully build human capital in these countries, however, it must meet 
two prerequisites. The first prerequisite is that VET must help students learn specific (vocational) 
skills. Vocational high school, in particular, must help youth acquire specific, medium-level 
skills that can either directly be used in the labor market after graduation or serve as a foundation 
for vocational college (Kuczera et al., 2008). 

Second, in addition to specific skills, for VET to be considered successful, it must help 
students acquire general skills (Kuczera et al., 2008; Chiswick, Lee and Miller, 2002). The 
international literature shows that a solid foundation of general or cognitive skills (for example, 
in math, reading and/or science) helps employees succeed in the workplace (Levy and Murnane, 

2004) . Similarly, the mastery of general skills has been shown to have a significant and long- 
term impact on the wages of high school graduates (Tyler, Mumane, and Willett, 1995). Labor 
markets are also prone to change, and job stability for individuals (as well as economic stability 
for countries) requires lifelong learning, which is contingent on a foundation in general skills 
(Kezdi, 2006). Indeed, for these reasons, almost all countries require (at least in theory) 
vocational high schools to teach general skills (Kuczera et al., 2008). 

Despite the increasing interest in VET among policymakers, there is surprisingly little 
evidence from developing countries as to whether vocational high school, especially in 
comparison to academic high school, actually helps students acquire specific and general skills. 
Cross-national studies based on international tests such as the PISA do show that students in 
vocational high school have much lower levels of general skills (math, reading and science) than 
students in academic high school (by almost half a standard deviation among countries that take 
the PISA, see OECD, 2010). However, since the PISA data do not contain detailed information 
on student background characteristics (such as prior test scores) that are necessary to adjust for 
selection bias, the PISA data are not suitable for measuring the causal impacts of attending 
vocational versus academic high school. Furthermore, because the PISA data are cross-sectional 
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and not longitudinal, they cannot show how much vocational high school contributes to gains in 
student learning. 

In fact, we are only aware of one study that uses longitudinal data from a developing 
country to measure the impact of attending vocational versus academic high school. Using 
longitudinal data from Indonesia in the 1990s, Chen (2009) finds that attending vocational school 
has little impact on students’ general skills. Unfortunately, limitations of the data used in the 
Chen study prevent the use of more rigorous causal methods that control for selection bias. 
Specifically, the Chen study relies on a relatively small sample of students (fewer than 1000). 
Because this sample does not have enough vocational and academic high school students that 
share a common set of characteristics (i.e., a common support) the OLS regressions used in the 
study may give biased results as they are based on linear extrapolations away from common 
support (King and Zeng, 2006). Similar to studies based on the PISA data, Chen (2009) also does 
not measure the impact of attending vocational high school on specific skills. 

Purpose / Objective / Research Question / Focus of Study: 

Description of the focus of the research. 


We aim to begin to fill what appears to be a gap in the literature on VET in developing 
countries by examining whether vocational high school students are, in fact, learning specific 
and/or general skills. Toward this overall aim, we seek to accomplish three goals. First, we seek 
to assess the impact of attending vocational versus academic high school on the dropout rates, 
specific skills and general skills of the average student that is attending academic and vocational 
high schools. Second, we seek to estimate the heterogeneous impacts of attending vocational 
versus academic high school on the dropout rates and skill levels of disadvantaged (low-income 
or low-ability) students. Third, we aim to establish whether vocational high school leads to any 
absolute gains in specific and general skills. 

Setting: 

Description of the research location. 

The study covers a representative sample of 100 vocational and 30 academic high schools 
from 7 cities in Shaanxi and Zhejiang provinces (China). Shaanxi province is an inland province 
in Northwest China and ranks 15th out of 31 provinces in terms of GDP per capita (NBS, 2012). 
Zhejiang is a coastal province that ranks fifth in terms of GDP per capita (NBS, 2012). 


Population / Participants / Subjects: 

Description of the participants in the study: who, how many, key features, or characteristics. 

The participants include 7,114 vocational high school students in 184 computer major 
classes (in 100 schools) as well as 2,957 academic high school students in 59 classes (in 30 
schools). 

Intervention / Program / Practice: 

Description of the intervention, program, or practice, including details of administration and duration. 
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Policymakers in China have a strong interest in using VET to build human capital and 
drive economic growth (China State Council, 2010). The strong interest has resulted in the 
expansion of vocational high school enrollments from 11.7 million to 22.1 million students 
between 2001 and 2011 and annual investments of more than 21 billion dollars (NBS, various 
years; MOF and NBS, 2011). 

Research Design: 

Description of the research design. 


To identify the causal impacts of attending vocational versus academic high school, we 
first use coarsened exact matching (CEM) in combination with a rich set of student covariates 
(including pre-test scores in both specific and general skills and “local” residence) (Iacus et al., 
2012a). The CEM procedure produces a high degree of balance across the observable covariates. 
After matching the data using CEM, we also run regression analyses on the matched set of 
students. By running regression analyses on top of the matched student data, our causal 
estimators are doubly-robust in the sense that the estimators are unbiased if either the matching 
procedure or the regression specification is correctly specified (Ho et al., 2007; Bang and 
Robins, 2005). 

We next take advantage of a fuzzy regression discontinuity design to identify the causal 
effects. Specifically, we use variation in a student's high school entrance exam (HSEE) score 
relative to an HSEE score cutoff. In China, HSEE scores determine entry into academic high 
school. Every county has a different cutoff for whether a student’s score makes him/her eligible 
to enter academic high school. Students with HSEE scores that are equal to or higher than the 
HSEE score cutoff in their county can go to academic high school. By contrast, students with 
HSEE scores that are lower than the cutoff can only go to vocational high school (unless they 
choose to go into the labor market). 

Data Collection and Analysis: 

Description of the methods for collecting and analyzing data. 


We conduct baseline and endline surveys of 7,114 vocational high school students (in 
100 schools) and 2,957 academic high school students (in 30 schools) in October 2011 and May 
2012. Besides collecting a wide range of student, teacher, and school background variables in 
our surveys, we also measured three key outcome variables. 

Our first outcome was whether a student from the baseline survey had dropped out by 
May 2012. To identify dropouts, our enumerators filled in a student-tracking form for each class 
during the endline survey. Moreover, after the field survey was over, our enumerators called the 
parents or guardians of the students to further ascertain whether students marked dropped out on 
our tracking form had in fact dropped out. 

A multi-step procedure was used to obtain reliable and valid measures of specific and 
general skills (our second and third outcomes) and gains in those skills. First, we collected a 
large pool of computer and math exam items (questions) from official sources. Second, after 
piloting the large pool of exam items with more than 300 students, we designed vertically scaled 
(equated) baseline and endline exams using item response theory (IRT). Third, we administered 
and closely proctored the standardized computer and math exams during the baseline (October 
2011) and endline surveys (May 2012). 
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To assess the impact of attending vocational versus academic high school on student 
dropout rates, specific skills and general skills, we conduct three types of analyses: (a) ordinary 
least squares (OLS); (b) matching; and (c) instrumental variable (or IV) analysis. 

Findings / Results: 

Description of the main findings with specific details. 


Estimates from (coarsened exact) matching and instrumental variables analyses show that 
attending vocational (relative to academic high school) substantially reduces general skills 
without improving specific skills. Attending vocational high school also increases dropout, 
especially among disadvantaged (low-income and low-ability) students. We also use comparable 
(equated or scaled) baseline and follow-up test scores to measure absolute gains in specific and 
general skills among the students. We find that students who attend vocational high school 
experience absolute reductions in their general skills. That is, not only does vocational high 
school fail to teach any new general skills, it causes students to lose general skills they learned in 
the past. 

Conclusions: 

Description of conclusions, recommendations, and limitations based on findings. 

Taken together, our findings indicate that the promotion of vocational schooling as a 
substitute for academic schooling can in fact be detrimental to building human capital in 
developing countries such as China. Policymakers in China itself may wish to cease the large, 
almost indiscriminate investment into the vocational high school system. Instead policymakers 
may wish to reduce investment into vocational high schools and direct more resources toward the 
more effective approach to human capital development: academic high school. 


SREE Spring 2014 Conference Abstract Template 


4 



Appendices 

Not included in page count. 


Appendix A. References 

References are to be in APA version 6 format. 


Autor, D.H., Levy, F., and Murnane, R.J. 2003. "The s ki ll content of recent technological 
change: an empirical exploration." The Quarterly Journal of Economics, 118(4), 1279-1333. 

Bang, H., and Robins, J. M. 2005. “Doubly robust estimation in missing data and causal 
inference models.” Biometrics, 61(4), 962-973. 

Bresnahan, T. F. 1999. “Computerisation and wage dispersion: an analytical reinterpretation.” 
The Economic Journal, 109(456), 390-415. 

Bresnahan, T. F., Brynjolfsson, E., and Hitt, L.M. 2002. “Information technology, workplace 
organization, and the demand for skilled labor: Firm-level evidence.” The Quarterly Journal of 
Economics, 117(1), 339-376. 

Chen, D. 2009. “Vocational schooling, labor market outcomes, and college entry.” Policy 
Research Working Paper 4814. Washington, DC: World Bank. 

China State Council. 2010. “National education reform and development outline (2010-2020).” 
URL http ://www. gov .cn/jrzg/20 1 0-07/2 9/content 1667143 .htm (in Chinese) 

Chiswick, B. R., Lee, Y. L., and Miller, P. W. 2003. “Schooling, literacy, numeracy and labour 
market success.” Economic Record, 79(245), 165-181. 

Hanushek, E. A., and Woessmann, L. 2008. “The role of cognitive skills in economic 
development.” Journal of Economic Literature, 607-668. 

Hanushek, E. A., and Woessmann, L. 2012. “Schooling, educational achievement, and the Latin 
American growth puzzle.” Journal of Development Economics, 99(2), 497-512. 

Heckman, J. J., and Yi, J. 2012. “Human capital, economic growth, and inequality in China” 
(No. wl8100). National Bureau of Economic Research. 

Ho, D., Imai, K., King, G., and Stuart, E., 2007a. “Matching as nonparametric preprocessing for 
reducing model dependence in parametric causal inference.” Political Analysis 15(3), 199-236. 

Iacus, S.M., King, G., and Porro, G. 2012a. "Causal inference without balance checking: 
Coarsened exact matching." Political Analysis, 20(1): 1-24. 

Iacus, S.M., and King, G. 2012b. “How coarsening simplifies matching-based causal inference 
theory.” Working Paper (available at http://gking. harvard, edu/publications). 


SREE Spring 2014 Conference Abstract Template 


A-l 


Katz, L. F., and Krueger, A. B. 1998. “Computing inequality: have computers changed the labor 
market?” The Quarterly Journal of Economics, 113(4), 1169-1213. 

Kezdi, G. 2006. “Not only transition: The reasons for declining returns to vocational education.” 
Center for Economic Research & Graduate Education-Economics Institute, 15. 

King, G., and Zeng, L. 2006. “The dangers of extreme counterf actuals.” Political Analysis, 

14(2), 131-159. 

Kolen, M. J., and Brennan, R. L. 2004. Test equating, scaling, and linking: Methods and 
practices (2nd ed.). New York, NY: Springer. 

Kolenikov, S. and Angeles, G. 2009. “Socioeconomic status measurement with discrete proxy 
variables: Is principal component analysis a reliable answer?” Review of Income and Wealth, 
55(1), 128-165. 

Kuczera, M., Brunello, G., Field, S., and Hoffman, N. 2008. “Learning for Jobs OECD Reviews 
of Vocational Education and Training.” 

Kuczera, M., and Field, S. 2010. “Learning for jobs: OECD reviews of vocational education and 
training: Options for China.” 

Levy, F., & Murnane, R. J. 2004. “Education and the Changing Job Market.” Educational 
Leadership, 62(2), 80. 

Mincer, J. 1984. "Human Capital and Economic Growth," Economics of Education Review, 
3(3). 

Ministry of Finance and Ministry of Education (2006), “Comments regarding the expansion of 
secondary vocational school financial aid for poor families.” URL 
http://www.edu.cn/zong he 801/200608 17/t200608 17 192408.shtml (in Chinese). 

Ministry of National Education of Indonesia. 2006. “Rencana Strategis Departemen Pendidikan 
National Tahun 2005-2009.” Ministry of National Education. 

Ministry of Finance (MOF) and National Bureau of Statistics (NBS). 2011. China Educational 
Finance Statistical Yearbook , China Statistics Press, Beijing. 

Murnane, R.J., and J.B. Willett. 2010. Methods Matter: Improving Causal Inference in 
Educational and Social Science Research. Oxford University Press, USA. 

Murnane, R.J. & Willett, J.B. and Levy, F., 1995. "The Growing Importance of Cognitive Skills 
in Wage Determination," The Review of Economics and Statistics, MIT Press, vol. 77(2), pages 
251-66, May. 


SREE Spring 2014 Conference Abstract Template 


A-2 


National Bureau of Statistics. Various years. China Statistical Yearbook (various years). China 
Statistics Press, Beijing, (in Chinese). 

National Bureau of Statistics. 2012. China Statistical Yearbook 2011. China Statistics Press, 
Beijing, (in Chinese). 

National Congress of Brazil. 2011. “Institui o Programa Nacional de Acesso ao Ensino Tecnico e 
Emprego (Pronatec).” Law 10. 

Newhouse, D., & Suryadarma, D. 2011. The value of vocational education: High school type and 
labor market outcomes in Indonesia. The World Bank Economic Review, 25(2), 296-322. 

Tyler, J.H, Mumane, R.J., and J.B. Willett. 2000. "Do the Cognitive Skills of School Dropouts 
Matter in the Labor Market?" Journal of Human Resources, 35(4), 748-754. 

Xu, L. 2012. “Thoughts on teacher capacity development in secondary vocational high schools 
from the perspective of equity: Guangdong case.” Vocational & Technical Education Forum, (1), 
64-67. (In Chinese) 

Yang, J. 2012. “Exploration on the models of vocational school operation ( zhiye jiaoyu banxue 
moshi zhi wojian ).” Time Report (Shidai Baogao), 8, 425. (In Chinese) 

Yi, H., Zhang, L., Liu, C., Chu, J., Loyalka, P., Maani, M., & Wei, J. 2013. “How are secondary 
vocational schools in China measuring up to government benchmarks?” China & World 
Economy, 21(3), 98-120. 


SREE Spring 2014 Conference Abstract Template 


A-3 



Appendix B. Tables and Figures 

Not included in page count. 


SREE Spring 2014 Conference Abstract Template 


B-l 



